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#ollo«dng  is  a  translation  of  an  artdslB  ty  P.  S«  Heporoahaiy 
OMrotffV'bnie^estco’ya  Stroitol*3t^m  (Hyiitoteehnioai  Consrtawtion), 
Wo  ^7  Moseos#  13^#  pagss  13817 

In  accordancs  irittj  tha  planaad  i^val  of  power  consmaption  (soo  the 
article  hy  the  author  in  atdb»lt»Mmieheakoye  Stroitel' si^  wo  3,  lyOO; , 
ana  on  the  basis  of  the  power  and  ©nsrgy  halaaoes  woriced  out  for  indiTldaal 
powar  syst®8s  daring  the  next  i5**20  years,  the  breaWdown  of  generating 
eapaclt^s,  accepted  output  Idbalts  into  account,  is  characterised 

I 

hy  the  data  shown  in  table  X. 

The  increase  in  the  laniber  of  utilisation  hours  from  h,400  to  5,000 
during  the  1958-1980  period  is  esplwiaed  hy  the  tacrease  in  the  relative 
percentage  of  heauy  power  consuoiag  industries  (eiectrochonicai.,  cheoileal, 
and  a  aoiaber  of  oti»ir8>;  the  s«ibs®qu®nt  latitudinal  uasifioation  of  power 
(^sterns,  leading  to  a  redaction  in  the  total  Bastoim  lead  of  unified 
regions;  and  the  autoiaatioa  and  c««splete  aechaniafittlon  of  production, 
leveling  out  the  regims  of  power  consto^tion  both  as  a  daily  and  as  an 
annuai.  reserve*  Along  with  the  factors  which  ham  been  Mentioned  as 
increasing  the  miMber  of  tttixiaati<m  hoars,  there  are  semrax  factors 
contributing  to  a  more  emn  distribotxoB  in  the  load  graphs  the  increase 
in  relative  percentage  of  Roniicipal  services  and  individuaX  load, 
particularly  for  Illumination;  the  increase  in  irelative  percents^  o£ 
agricultural  load,  which  does  not  have  as  Intensive  a  graph  as  industry; 
and  the  reduction  in  the  length  of  the  worfriay  and  the  work  week, 
fhe  division  of  USSR  territorjf  by  in^/lvidual  power  systeMs^ 

idiich  win  beasi>ei<5^^prl«arUy  in  the  3959-1965  perio<^wiil  be  as 
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foXLowet  a  Ualt<sd  Centiral  Fmmr  ^aten  (0£:S)«  Central  Yolca  Powkt 
(SS)^  Southern  OSS,  Morth  Ca'ieasus  1^,  Tmuseaueasuc  BS, 

Sortlwest  OES,  Kola-Karella  ES,  tfral  OES,  Central  Sihwlaa  OES, 

‘franstsaytoal  and  Par  East  OES,  XaJtii.tsiGay&  AS®  Power  Beglon  (EK), 
tfagadaaskaya  Oblast  ER,  iiAroimtskayn  Oblast  Wi$  and  Sakfealinsi^i;^  ES« 

Power  doifUloiateBt  la  the  taaasffi  S&H  end  ta  repaOiiee  of  Central  Asia 
iB  also  being  prodded# 

0^  the  basis  of  the  ES  mi  EE  Uhioh  b&te  been  neieitioned,  -yie 
foUouing  »ain  unified  power  systeas  wiH  bo  created  during  the  1959* 

196J>  perlodt  a  United  European  Power  Syatea  (Ie3r<i^ES),  which  1965 
will  ijEtcluidie!  the  unified  ES  of  the  Center,  South,  UrAls,  and  the 
neighboring  ES  of  the  Volga,  Central  and  Western  Ukraine,  and 
MoldaTlai,  and  la  1970-1975,  the  Ifwthweat  $  meth  Caucasus,  and 
Transcaueasus  ES,  and  the  Cenctral  S5.beri«n,  North  i^azakhstan.  Central 
Aslan,  and  Par  East  OES. 

TabXa  2  gis«s  sam  data  on  ledirldnal  unified  power  systens*  The 
over-all  required  power  station  capacity  has  been  determined  for  each 
of  the  reglotM  nentloned  taking  into  account  reserua  facilities  and 
transKissions  to  neighboring  regions*  At  the  sane  tins,  toe  necessary 
oapaciiy  of  heat  aM  eiaetrle  power  stations  was  (tetensined  frost 
specifications  for  scgypiying  the  thermal  load,  while  the  reaainiag  part 
of  ^  over-all  capacity  of  the  ES  is  accounted  for  by  condensing  fS3 
(thermal  elsetric  power  statloi^)  and  CE3  (hydroelectric  power  staticsis)* 
fhe  selection  betws^  and  (ES  was  based  on  teennlcal  and  econoado 
calculations  cottsiderix^  the  actual  productl<m  and  transportation 
situation  in  the  given  region,  the  cost  and  required  tins  for  construction; 


Table  2  (eoatlnued)  . 

^ .  im' . 

!ia»  of  UBS 

fbt^  Power 
Coasissgptiojti 
(hiUion  fetoi) 

Load 

bbnsts^tibn 
het  by  OES 

OttfcmliiL 

United  Kuropoaa 

900 

160 

13,  ■ 

Traascaucasufi# 

Ii9 

9 

33 

Kortferest* 

V 

16 

15 

Central  Siberian 

■  300 

50 

70 

North  KacaMist^ 

3-00  ,  . 

15 

8.5 

Central  Asian 

70 

.  13  .. 

35 

Trsnshaylsal  &  Far  East 

kO 

7 

US 

To  b©  (sonnected  to  to®  ICel'eK  in 

tha  savixig  in  c®.pital  eaqjesadituraa  per  njiiit  of  capacity,  and  th®  saving 
In  operation  of  the  station. 

Tbs  XoSeES  is  now  In  oxiateace  ani  includes  the  OtiS  of  the  Center, 

Bottth,  and  the  Crale.  They  are  corrected  with  each  other  ty  the  following 
iiOU-5UO-Kv  poster  transmiesioa,  lineet  .?oi»hsKaya  GES  ineni  V,  I.  Lemn-ftoscow#. 
Voiahsicay^a  O0£3-Cral,  and  Staiiagradsicaya  G^-Hosccw,  and  also  hgr  the  220-tor 
Staliiagradsicaya  GSS-Tsli!^ans3aya  OSS-aesvetaygres-^oabass  line*  la  1^62, 
a  ahO^tor  Stalingradskaya  OSS-Donbass  dc  line  will  he  pup  into  operaticaa* 

%■  li/TO,  the  feXeiSS  wiU  include  the  JNortawest  OES  via  the  330-jcr 
aonaKovotoQTa  Q&kS  estate  ftegionai  Kiectrlc  Power  htatlon)-Leningrad 
ma  aonsucovslcaya  QKSS-Beiorijsaia  power  transasissicn  lines j  auto  ty  IS^Yh, 
the  horth  Caucasus  OES  via  cotmection  with  the  Soiitheni  ES  over  330-tor 


power  tr&nsBiasioE  lajaes.  In  ly?S,  50  bxilion  mh  of  ^Qe  total  dotFit  of 
the  lexers  -wlil  be  receXTed  from  tlie  CentraJ.  Siberiiai  USS,  and  87it  of  tne 
electrical  energy  of  the  xeieES  Kill  be  produced  s^r  tnersmi.  electric  power 
stations  operating  on  ■various  itiMs  of  fuels  wmzatf  gas,  Donets  coal  (Soutn). 
sbale  ^Hortnwost)|  peat  iaortn.  West  *  and  Center),  and  different  local  eoale« 
Of  tne  total  assotait  of  emrQT  to  be  produced  by  therml  electric  power 
stations,  3t^  wii3.  be  produced  By  stations  wJiica  bum  assut,  33^  %  statiQns 
bumi-i^gas,  and  3356  bgr  statioiss  barEiiBg  coal -(Donets  and  local),  ibe  cost 
of  production  per  k^di  at  large  nsK  ei^tric  power  statioag  being  built 
to  operate  on  Donets  coal  tdll  be  3«S“3.8  Iscpecks  by  the  eiKi  of  the  period 
under  investigation.  The  cost  trill  toe  1.3“i»b  kopecks  with  jsKuait  as  fuel 
and  1.3-2.0  kopecks  using  gas.  The  cost,  per  kwh  at  large  GES  wiil  be 
O.S-l.S  kopecKs, 

By  combining  -ttie  madxm  leads  of  united  power  systeme,  tae  oreatloa 
of  the  xeXeES  will:  reduce  its  load  by  CU0,(.»J0  kw  in  ly65  and  1.2  aiHion 
fcw  in  l/^S,  while  the  necessary  easergency  reserve  will  be  reduced  by 
900,000  and  l.b  million  kw  respectively,  Coj^iaaag  the  maximum  loads 
of  unified  power  ^stema  in  the  XeXeES  and  usEjifying  the  emergency  reserves 
will  provide  a  2%  saving  in  over-all  maximum  capacity, 

By  iy75,  30  biHion  tadi  of  ©iectricai  energy  must  b®  transmitted  annually 
the  Center,  the  Drals,  and  tee  Eusropean  regions  of  the  countiy  fro®  the 
Hiahne-Obskaya  GES  ovex*  two  1700-kv  dc  power  transmission  lines  1,800  km 
In  length#  The  cost  ofonergy  at  the  busbars  of  the  Nizhne-ObskSya  GES 
will  be  O.h  kopeek/fcwh.  Although  investfflent  In  the  netweadra 

for  treasmittlng  the  electrical  energy  of  the  Kizftne-Obskaya  GES  will 
ameunb  to  about  2«6  biilion  rubies,  tne  cost  of  transBission  wLtl  be  less 


tVn  6.5  and  the  coat  recovBJry  period  for  the  (IBS  (lAeladijic 

traasadcsion  lines)  ccss^sared  vitfe  fBS  of  the  Center  operating  on  solid 
fuel  uriXl  be  3-4  years. 

The  Traascaocasue'  OBS  will  nnite  the  Aaerbaydsshis®;  Qeorgian,  and 
ATKeniaa  power  ^tase.  fhe  hydropower  raeonrceE  of  liisse  repubiica  and 
the  gaa  deposits  oi  IdM)  Azerbaydahstfi  HIM  f&m  its  energy  lutae.  Use 
average  weighted  cost  of  producing  energy  at  idia  busbars  of  the  I’BS 

b«»is**  put  into  operation  with  foe!  caleuiated  at  oost  be  l«h  kopeche/taih 

\ 

an  1^75*  ' 

fhe  Sarfchweat  OES  wt,il  unite  "yse  LenlngradslMy*,  Bstoaian,  LatriaiSj, 
LithBaniaa,  Belffipussian,  and  halinlngradahaya  power  syrt^BS,  the  energy 
base  of  the  ptawsr  systOK  by  1975  wUl  be  »as«t  and  gaSjidsich  will  account 
for  about  8QS  of  the  output  of  the  fES.  'fhe  aveiuige  Weighted  cost  of 
oleotrleal  energy  at  therml  electric  power  stations  being  put  into 
operation  with  fuel  calculated  at  cost  Wi.il  be  about  2.8  ke^oks/lcwh  In  1975* 

ffise  Central  Siberian  UES  will  Unite  the  Irkratskaya,  trasncyarsioiya, 
huabasf  dorosibireteyaj^  fowskaya^  and  Barzsaui' sicaya  power  e^st«^s«  Inexpenslwr 
ecale  or  Bastem  Siberia  and  the  unique  tin  ter»s  of  econonic  indexes  and 
magnitude )  byrdopewer  resources  of  tbe  AngaraoYenisey  cascade  fom  the 
energy  base.  The  cost  of  eleotriesu.  energy  produced  at  (®S  will  average 
leaa  than  0.5  kopeolc/kwh  throughout  the  and  about  1.3  kopecks/kidi  idien 
taken  fron  the  busbars  of  the  aaiu  fSS.  this  means  that  it  viil  be  wise 
to  transaiit  energy  from  Eastern  Siberia  to  the  West  where  ttie  eoet  of 
electrical  energy  at  TES  operating  on  Kuznets  coals*  even  in  the  Kusbas 
Power  System*  is  considerably  higher  i 2. 2-2 .5  kopecics/kidi)*  and  ale© 
to  the  Urals* 
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the  North  Jt^zakhetaa  OES  «i3JL  tmite  the  iuiraga^diixutkiigre,  itnOl«daLr0lagnii;i 
and  ^tanfsk^a  pomr  aystcBss,  lihich  laclnde  Eastern,  Central,  and  North 
XataMistaa,  Knstanajsksij'a  Ubiaet,  and  rayons  of  the  BSFoH  adjacent  to 
aazaKhstan  on  -yi©  North  and  HortiJaeast.  ihis  powerfni  mm  posirer  eyst«sii 
tiiil  be  created  1:^  ntiilzing  InerpensdTe  Ekibastnx  eo&Ls  and  combinxng 
the  operation  of  posasrfuX  thermal  eleotrie  power  stationa  with  the 
hydroeisctric  poifer  staticijs  of  lii©  Irtgrah  eaeeada,  1?he  cost  of  energy 
taken  from  the  hnsbars  of  the  min  thaanal  electric  power  stations 
operating  on  Eklbastus  coal  miJl  average  1.8  kopeeks/kith«  fhe  cost  will 
be  1*1  kopeoks/kwh  at  isydroeleel^lc  staticnis*  %*  1975,  Ekibastua  coal 
iilll  aeooant  for  more  than  $5%  of  the  total  eatpui  of  electrical  ener^r* 
During  the  1966-1970  peilod,  it  is  pxanaed  to  create  a  5GU»kv 
link  between  the  North  Kazakhstan  and  the  leES  (United  Power  Bystem) 

of  the  European  DSSE  which  will  pronda  a  saTiog  in  the  installed  capacitg^ 
of  the  Nenrth  Kazakhstan  Power  of  about  500,000  k«r  consolidating 

the  load  graphs  and  reserve  capacity.  Dtr^  1970»19?5  peraod,  the 
North  Kazakhstan  ^  irUl  be  connected  with  the  leBS  of  Central  Siberia 
via  a  500-kv  power  transmisslcn  line  being  installed  to  feed  the  western 
paxt  of  Novosibis^aya  Oblast,  the  northwestern  part  of  AXtayskiy  Kray, 
and  the  southern  part  of  OBiskaya  Oblast*  fhis  link  will  provide  a 
saving  in  reserve  eapacliy  of  500,000  kw* 

The  Central  Asian  oBS  will  unite  the  power  «yst«me  of  the  Tadzhik 
and  Uzbek  BSlts,  the  power  centers  (energootzly;  or  douthem  Kirgizia 
and  Eastern  Turkiaenxa,  and  also  the  fmnnooKazaknstaiisiaaya  BS*  The 
si:d)staatial  stocks  of  gas,  coal,  and  i^gnrdopower  resources  form  the 
energy  base  of  the  republics  of  Central  Asia*  Skiergy  wiH  generally 
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be  produced  at  p^s-buratog  TES,  'nhile  only  656  of  the  etsergy  will  be 
prootaoed  from  coal,  fhe  average  weighted  cost  or  electrical  energy 
at  the  busbars  of  the  electric  power  stations  fcexng  pu-o  mt-o  operation 
with  fuel  cauculatcci  s.v  cost  ws.ll  be  1,2  kopecics/fcwh  in  IvtSj  including 
about  0,5?  kopeck/teb  at  GBS  and  about  l.ii  kopecks/kwh  at  lES* 

'fhe  Transbaykal  and  Far  East  OBS  wia  ba  developed  substantially 
ly  ly70  and  contpiet^ed  by  191 5  •  ‘fhe  OSS  will  include  the  Eo  oi  the 
tosyatskiy,  Chitinskiy,  Amurskiy,  Khabarevskiy,  and  Primorskiy  economic 
adiiiinistratlve  regions.  The  local  coals  of  the  Kaychiiminsk,  Guslnooaersa, 
asiaranorsk,  PiKSn,  and  iMgmiysic  deposits  nave  been  adopted  as  the  fuel 
base  for  thernax  electric  power  statioas,  Tne  average  weighted  cost  of 
elactrical  energy  at  the  busbars  of  electric  power  stations  throu^out 
the  unified  power  system  win  be  approximately  2.5  kopecks/kwh  in  1^75. 

During  the  cm*reat  Seven-leas.*  Plan,  a  220-inr  connection  will  be 
made  between  the  Irkutskaya  lystem  and.  the  Transb^ical 
Additional  connections  between,  tnls  unS  ana.  the  power  aystem  oi  the 

Soviet  Dnion  are  n«t  planned  up  to  1975* 

The  unification  of  tlie  largest  power  systeiss,  firstly  the  XeES  of 
.Siberia  and  the  European  USSR,  is  based  generally  on  the  economy  in 
utiiitlng  the  power  reaourcaa  of  individual  rag i-ons  for  other  regions. 

The  fuel  sho3*tage  in  the  Ural  region  means  that  Amnets  coals  must 
be  carried  a  distance  of  1,8U0  km.  With  powerful  TES  in  the  Urals 
operating  on  Kusnets  coals  mined  from  open  pits,  the  cost  of  eJ.ectricai 
emrgy  with  fuel  calculated  at  cost  will  be  about  3  kopeeks/lcwh,  Tb® 
installation  of  ^ust  two  t?00-kr  dc  power  transmission  circuits  from 
Central  Siberia  to  the  Urals,  a  distance  of  about  2,U00  km,  will  make  it 
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possible  to  tjcansndt  8  stallion  k«f  of  capacity  and  mor®  than  SO  biUlon 
kwh  of  ©iiergy  amuaily  at  a  cost  of  1,7  kop©cksA»bjirfiiie  «»»  average 
cost  in  the  XsSS  of  Siberia  is  I.3  kopecks/ta.  i’hus,  the  ti'anssnissicm 
of  0nerg3>-  froia  Siberia  to  the  Urals  will  save  about  1,3  kopscka  for 
every  kwn  received,  with  partial  tttllxzation  of  the  energy  of  Siberian 


QES,  the  econoay  will  be  eves  greater. 

Tha  creation  of  pov/erful  electrical ’connectiona  between  the'lefeSS 
aitd  the  XeKS  of  Siberia  will  provodo  aa  additional  econoa^-  by  reducing 
the  installed  capacity  of  eiectric  power  stations  as  a  result  of  the 
consoHdation  of  KaxiiCTa  load  ana  the  oppo2*t«Kii^'  for  lowering  the  total 
esaergenoy  reserve,  At  the  1973  level*  this  redaction  in.  installed 
capacity  wiil  be  h  million  kw,  fhe  nnification  of  tha  leBS  of  Siberia 
with  tbs  YafeSS  into  a  united  power  eystem  of  the  country  lYsBS  USSR) 
wiJ-1  at  the  sare  time  make  it  possible  to  balance  tl^  ^tput  0^ 

GSS  in  Siberia  with  GES  in  the  European  USiaR.  Ihis  will  result  in 
a  leveling  out  in  the  annual  output  of  GES  and  the  output  over  aahy 
years  close  to  the  average  for  masiy  years.  The  existence  of  povrerful 
electrical  comiections  will  create  favoraKL®  conditions  for  the 
utilisation  of  tha  inexpensive  ewirgy  of  new  GES  being  put  into  operation 
in  Siberia  daring  the  initial  period  of  operation. 

In  a  unif^d  power  system,  uitraiiigh-voitage  lines  perfom  ^ 
following  functions  s  trenstait  large  quantities  of  eJMsfgyndth  a  Ijirgs 
number  of  maximum  utilisation  boiU'S  (4,500-6,000  hoxirs)  from  big  thermal 


anrl  h'';drnelsct-ric  potrer  stati.'-.ns  to  regiona  that  are  short  of  energ^^*! 


tr an  3i  'li  t  eapecitie  e 


r-3  rve  capac it le  ^ 


wneri^tK^f,  conditlGns,  rha  vast  mjority  of  a.inds  irllljf  .first  of  4il» 
transmit  considerable  amotmts  of  energy  oyer  long  distances  in  a 
fixed  direction,  Interi^stsm  lines  Biuat  liave  sufficient  carsyia:^ 
capacity  to  be  able  to  transmit  capacity  from  one  system  to  another 
if  necessary,  fhi-s  is  because  in  pover  systems  having  powerful  C®S, 
there  may  be  a  surplus  or  a  shortage  of  capacity  based  upon  seasonal 
factors®  A  reserve  mast  be  providad  over  intersystem  coanectloas 
in  the  event  of  ensergeacy  production  by  one  of  the  elactric  power 
stations  in  the  power  ^"stem,  Interaystem  electric  power  traasKissioii 
provides  for  wide  centraliaatioa  la  the  supply  of  electrical  energy 
to  interaadiate  regions,  Consequeatlyj,  the  most  coa^lete  utilization 
of  ail  the  benefits  to  be  derived  from  unifying  power  systems  will 
be  possible  only  if  there  are  intersystem  conneetions  with  sufficient 
carrying  capacity, 

fhe  main  problem,  rational  solution  of  wiiieh  provides  acceptable 

technical  and  economic  indexes  for  l<«ig-dlstaace  power  traasaission, 

is  the  selection  of  measttres  to  provide  the  ^ieeessarj^  transmlssiott 

t^iying  capacity.  On  the  basis  of  res^rch  and  planning  work,  the  > 

following  tedinieal  li^rovaaients  were  introduced  in  the  transaisston 

Of  electrical  energy  between  the  Volahskaya  OSS  imeni  7,  I*  lenin 

and  Moscowi  the  reactance  pf  the  hydrogenerators  and  the  power 

of  hydrogenators 

transformers  was  leweredj  the  fixed  lnertia/a.<d  the  ceiling  excitation 
of  thelf  exciters  was  increaseds  quick-operating  and  hazily  sensitive 
electronic  regulators  for  the  excitation  of  syncturonoos  machines  were 
developedi  the  wires  of  hOO-kv  lines  were  split;  longitudinal 
capacitive  glancing  (yemkostniy a  komp«usatslya)  was  es^loyed; 
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powerl\a  synchronous  coB^nsators  wre  installed  in  ItOO-kv  «ttb8^ 

equipped  with  quick-operating  escltation  reguiatorss  switchix®  points 
were  Installed  on  the  UOO-Jcv  linsj  the  operating  tias  of  itOO-kv 
protection  relays  and  switches  was  reaJuced,  etc. 

I'hese  achxeveaents  aade  xt  possible  to  limit  l^e  UOO-icr  Volsflisk^a 
OSS  iaeoi  I^nin-Koscow  line  to  two  circuits. 

fhe  eastern  circuit  of  the  first  500«kT  line  la  the  world  — 
Stalingradskaya  Gss-Moscot?  —  was  put  under  load  aadweat  into  operation 
on  27  Deceadjer  1959.  This  is  a  new  era  in  the  developasent  of  Sotiet 
and  world  power  and  power  equipment  construction  because  until,  now, 
the  highest  voltage  transmitted  in  the  tlsiSl  aikt  abroad  (Sweden,  East 
GerMfiTy,  aajd  Prance)  was  hUO  kv. 

An  increase  in  the  rate  voltage  of  electric  power  transaissioa  to 
500  kv  provides  the  following  advantages*  an  increase  in  transmission 
carrying  capacity  tmder  stabls  conditions  of  approaimately  1*0%,  or 
(with  the  same  carrying  capacity  requirem^ts)  a  reduction  in  Volume} 
the  possibility  of  cos^lete  eiiUBiBation  of  special  facilities  for  inci'easing 
stability  (longituilinal  balancing,  synchronous  coa^nsators  at  ihtezsiddiate 
substations,  etc.)}  and  a  ra«Suction  in  energy  losses  on  the  lines. 

As  shown  by  a  technical  and  economic  coB^arison  of  electrical  ti^saaolssidn 
at  voltages  of  1*00  and  500  kv,  an  increase  in  the  rated  voltage  of  800-l,006 
ka  main  lines  is  econosaically  wise  if  the  Capacity  to  be  transmitted 
exceeds  650-700  per  circuit,  Xae  use  of  a  voltage  of  500  tov  for 
Intersystem  connections  provides  more  dependable  piuraliel  opexm^on 
of  unified  power  systems  and  improves  conditions  for  mutuaX  reserve. 

The  start  of  electrical  transmission  bCCween  the  Stalingradskaya  6EG 
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and  Mobcoh  wUl  provide  the  opportunity  for  parallel  opearatioa  of  tise 
power  systems  of  pne  Center,  UraXs,  Voiga,  and  the  ssoato,  and  v±il 
ix^rove  conditions  for  tiw  suppJyxng  of  energy  to  power  systaias  of 
the  Center.  With  ctmpiete^  develofmnt  of  tiie  ijuO<-kr!r  internediate 
stthstatioas  tduch  are  pianned,  new  rega-oas  and  power  systems  (in 

i^petsjsaya,  Voronezhskaya,  TambovsicEya,  Kyazaasicaya,  and  other 

oblasts)  will  he  connected  to  the  XeES  of  the  Buropean  CSSR.  After 
the  Staiingradskaya  OES4)onbass  and  I)onbas8<=«-Tsentrai*no4^^^ 

Ubiast  dc  lines  go  into  operation,  it  will  be  posable  to  transmit 
energy  produced  by  thermal  stations  in  tJie  Donbass  to  regions  of 

the  Center  over  the  Stalingradskaya  GSS-4^06Cow  line. 

,  The  utilisation  of  new  plaming  developients  in  installing  the 
SOO-kv:  Stalingradskaya  GES«Moscow  line  provided  the  opportunity 
to  limit  internal  overvoltages  ^vmtrenni^e  perenapryas&eniyaj  In 
transmission  to  the  assigned  level,  ibis  made  It  ^ssible  to  retain 
the  Insulation  standard  for  equipping  the  ^uO-kv  line  that  was  prsvioasly 
adopted  for  etjuipping  the  Volahsicaya  GES  imeni  V,  I.  Lenln-Moscow  line. 
Because  of  this,  the  500-.kv  transforsaers  and  apparatus  are  being  made 
with  no  increase  in  dimensions  or  cost  ovf>r  similar  hOO-kv  equipment, 
while  the  basic  dimeBslons  of  line  structures  will  remain  unchanged. 

The  tise  of  a  voltage  of  $00  kv  increases  th®  traaanission  carrying 
capacity  to  7^0  fftr  per  circuit  withmt  utilialng  expensive  installations 
for  longitudinal  capacitive  balarKsinfi  or  powerful  synchronous 
compensators  in  intermediate  substations  and  with  lotrer  ener®r  losses 
in  transmission.  In  connection  'wi.th  the  use  of  a  new  type  of  supporting 
terminal  of  limited  strength  for  tie  termination  of  wires  in.  place  of  a 


coBimon  iead-out  instaiiation  on  the  i>oO-ku  3taalngradsK8Qra  (ES-Hosoow  ' 
line,  the  nmae?  oi’  heavy  comer  ancnor  towers  tme  reduced  considerably? 
381  coiwsr  anchor  towers  are  being  jjistsiied  on  the  Zjf061**lESi  Xine  while 
562  were  instaJileA  on  the  ljS35**l®‘  VdlKhslcaya  SSS  Ussni  V*  1»  Ienih«^oscdw 
line* 

The  use  of  autotransforBiers  instead  of  irancfomers  in  step- 

down  substations^  the  use  of  shunt  reactors*  rationai  gretsping 

of  open  distribution  Installations  and  substations*  and  th©  us© 

of  precast  reinforced  concrete  eleiaents  for  the  installation  of  apparatus 
and  buildings  provided  an  additienal  saving  in  capital  expenditures  and 
asateriais*  Because  of  the  increase  in  voltage  to  500  kv  with  a  rsduciion 
in  the  Insulation  Standard  to  2,5  microfarads  and  the  utilization  of  the 
plaming  developments  mentioned  above,  capltax  expenditures  were  raduced 
$%  and  operating  expenditures  i.yh  over  the  line# 

In  1959,  work  started  on  th©  firat  Industrial  dc  tranSsadssioh 
in  World  practice  with  a  carrying  capacity  of  750  It  will  connect 
the  Staiingradekaya  GES  with  the  E3  of  the  Donbass  and  sill  serve  as  one 
of  the  links  of  the  XeKeES.  The  energy  will  be  transsnatted  over  a 
two- wire  aerial  line  a  distaxice  of  i|.73  km  with  a  voltage  of  800  kv 
between  vires  kv  with  respect  to  ground*  Th©  cost  of 

transmitting  energy  will  be  about  one  kopeckAwh* 

The  craation  of  power  systams  in  the  European  BSSR  and  Central 
Siberia  will  provide  for  the  installation  of  33<^  and  5'JGiJiv  pOKier 
transmission  lines,  bines  of  56U  kv  win  be  used  widely  in  BSSR  power 
practice  for  transmitting  the  capacity  of  outlying  electric  power 
stations  aucd  for  ijstersystem  ccaneciions  Central  Slberiai  - 


Kazakiistiusj'  the'  ITraisV  Center  up  to  1975.  During  tl»  SevtZKYeai* 

Flan,  1959-19^5>  ll»COu  lOft  oi*  3^j0»kt  Xxhas  and  7,000  km 'of  330~kV 
lines  tdil  be  put  into  operation*  In  1966-1975,  it  is  J>iann,ed  to  construct 
about  3B,006  jda  'of  SOO'-'ibr  lii'ises'  and  ll,€O0  'k»i  of 

The  unficatioa  of  the  uidted  poijer  sy  stesss  of  the  BtiCopean  tfSSIl  and 
Cetera!  Siberia,  «nich  wlil  proride  over  of  the  total  eiectrical 
energY  conhuiaed  in  the  Dsafl  in  1975,  can  only  be  acccSifiplisbed  by  installing 
electric  pow«r  transraission  iineb  with  a  larea  carrying  captcity  to 
transmit  about  $0  blllxcn  kwh  of  energy  produced 'by  the  very  large  ’ 

GES  on  the  Yenlaey  and  Angara  and  i3ie  TBS  being  installed  s»i  the  basis 
of  the  inexpensive  brown  coal  mnsd  frcm  open  pita  in  the  Kaasko-Achlnsk 
basin  to  the  Drals*  The  need  for  transMSsion  has  arisen  because  an 
aimtial  power  shortage  will  occur  in  Ural  regions  and  in  nefitral  oblasts 
of  theUSi®  by  1970»i9i5*  '  '  ' 

The  deVielop®isnt  of  techniques  f or  trahSKitting  energy  mm.'  long 
distances  with  high-votage  alternating  arid  direct  current  prepasred  ' 
the  way  for  the  creation  of  tb®  YeBS  US^,  To  provMe  a  carrying 
capacily  of  2-2*5  mllicci  kw  per  circuit  on  2,066-2^5^10  kai  intarsystsM 
conmctlcwks  at  a  sufficiently  low  transraissidn  cost  requires  the 
Introduetieh  of  a  new  and  higher  rated  voitage.  An  ac  voltage  of 
700  kv  and  a  <ic  voltage  of  ±700  kv  are  being  investigated  as  such 
voltage  standards*  The  selsctioa  of  curi'ent  and  rated  voltage 
will  depend  upon  definite  techni.oal  aEd  economio  indexes,  the 
detersnination  of  which  requires  soiantific 'and  experimental-' research 
into  a  number  of  problems.  These  problems  include,  firstly,  a 
deteriainati<»»  of  the  prpfier  insulation  standard  for  lines  and 
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substation  aquipment  in  th«  transaiasaon  of  aiternating  and  dlMCt 
current  la  light  of  a-Bailable  facilities  for  llaiitlag  overttiltagea« 
the  behavior  of  iaeUlation  at  operating  voltage,  aad  the  effect  of 
ordiBMy  contaainatioa  on  the  durability  of  the  outside  iasiOation. 

The  selectioa  of  a  traasBdssion  networfe  smst  be  iimde  by  considering 
the  davelopiuent  of  py/c-r  systesis  and  the  suppiyiag  or  energy  to  regions 
through  wiJioh  the  transmasioii.  lines  ^lioh  are  planned  will  pass* 

The  manufacture  of  7UJ-kv  ac  eqiiipa»Kt  will  not  present  «3^ 
particular  difficulties  since  at  the  present  time,  both  in  the  Soviet 
Union  and  abroad,  designs  of  60u-*6J?0-&v  eqtxipaenfc  have  been  produced 
witK  insulation  standards  tliat  are  close  to  what  is  required  for 
700-ky  eiq'aipsMnt.  IRierefore,  the  possibility  of  using  an  ae  vbltage 
of  too  kv  in  the  next  ;b-10  years  will  be  detenained  chlefiy  economic 
considerations. 

Table  3  snows  the  results  of  preliminary  planning  work  and 
technical  and  economic  research  tdiich  indicate  that  for  maln«'line 
transmission  of  2,h00  Ihf  over  a  distance  of  2,000-2,500  ka,  it  is  best 
to  use  *7i5-'kv  direct  current  witti  a  conductor  cross  section  of 
U  X  ASO  —  700  per  line  C  calculations  were  based  on  a  fenisey-Urai  . 
route);  ine  transmission  of  U,bOo  Mw  requires  two-circuit  lines  with 
a  voltage  of  *715  lev. 

To  ia^jrove  technical  and  economic  indexes  for  the  tram^ission  of 
alternating  and  direct  current,  it  is  necessary  to  eontmae  developaent 
of  new  and  more  modei*n  designs  of  towers  aad  equipment,  further 
si!!?>lify  transmission  nstwo^trs  and  substations,  and  reduce  capacity 
and  energy  losses  In  transmission. 
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Indexes  for  I4ain»ltine  ‘IrEmsinisslon 


(2,li06'«Mw  Carrying  Oapaci'^)  Over  a 
Bistance  of  2»0(X1»2,50G  laa  _ 

+7iS-inrDC 

Amoturt. 

700-kv  AG 
Amount  % 

Capital  expendittires,  rubles/kw 

53ii 

lOO 

ST6 

16l» 

Lines 

hn 

100 

675 

160 

Substations  &  other  installations 

113 

100 

200 

177 

Transmission  losses,  millxon  kwh 

1,212 

100 

1,852 

153 

Lines 

826 

100 

1,10.0 

171 

Substations  &  other  installatla:is 

386 

ioo 

W 

II4 

Cost  df  timmaissioa,  kopaeksAto 

a;  With  toe  cost  of  losses  at  0,35 

kopeck/bwrh 

q,kl 

100 

0.67 

163 

b)  With  toe  cost  of  losses  at  6 

kopeeks/lcais. 

0.92 

100 

1.5i 

164 

To  is^rove  the  supply  of  electrical  ener^  in  European 
Oountrles  of  the  people's  deBocrasles,  toe  Xtto  Session  of  toe 
Council  for  Economc  Mutual  Assistance,  held  in  May  l^Sy,  adc^ted 
a  recamiendation  to  uniiy  toe  power  lysteais  of  toese  countries, 
including  western  regions  of  the  USSR,  In  addition  to  toe  direct 
transBdssion  of  electrical  energy,  intarsystem  functions  idll  also 
be  carried  outs  nsitual  aid  under  emergency  conditions,  exchange  of 
capacity  as  stipulated  by  Joint  coverage  of  the  load  grapn,  etc. 

One  of  toe  aain  tasks  in  coapletiag  the  electrification  of 
the  USSR  is  Increasing  toe  amount  of  territoiy  covered  ty  electric 
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power  networks*  The  nost  effective  end  econoi&lcal  Methods  for 
complete  electrifooatlon  are  the  centralised  production  of  eleetrloal 
emr^  on  ths  basis  of  large  thermal  amd  efficient  l^droeleetric 
power  staticsis^  and  the  development  and  unification  of  power  systems 
with  new  regions  which  are  now  receiving  electrical  energy  in  extressely 
liUdted  quantities  from  uneconomical  low-capacil^  installations  being 
connected  to  them  (at  the  start  of  19^9t  there  were  more  than  100,000 
small  stationary  electric  power  stations  isi  the  USSR,  including  about 
Sl0,000  agricultural  stations). 

Psrther  developfscnt  of  po^.jer  systems  and  complete  electro fi-<?ation 
of  the  U-SbUj  including  regions  which  are  being  newly  de'^loped,  will 
require  during  the  19^9-ly?5  period  the  constmetion  of  about  900,000 
km  of  power  transmlssioa  lines  of  35  kv  or  higher  (about  h  per  1,000 
kw  of  newly  ittsta.0.8d  capacity)  and  k»t  million  Jm  of  10-0.ii-kw 
distribution  lines,  including  2*9  Biiilli(!m.  km  (about  I30  km  per  1,000 
kw  of  egricultrual  load)  for  agriculture  and  1.3  million  km  (about  1*0 
ki’ii  per  1,000  kw  of  municipal  services  and  individual  load)  in  cities. 

The  total  length  of  eieotric  power  transmission  lines  witii  a  voltage 
of  35  kv  or  higher  now  in  existence  or  planned  for  installation  1® 
as  follows*  b8,Uou  Ida  in  1958,  299,000  km  in  1965,  516,000  km  in 
1970,  1  million  km  in  19?5,  and  1,5  rsillion  km  in  I98O.  The  average 
annual  rate  of  introdixction  of  35“10<^“kv  lines  during  the ’1970-1975 
period  will  be  abcnit  100,000  km.  A  rough  approximation  of  what  is 
required  to  complete  the  program  of  network  construction  in  the  1959- 
19‘/5  period  is  as  foU-ows's  for  the  electrical  neworma  of  power  systeias 
of  35  kv  or  hi^er,  step-down  substation  traaasfonaers  with  a  total 
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capacity  of  J.iJ7  billion  kmf  for  10-o.i^*kv  city  distributioft 

^  SJX* 

netwoirks,  130  raiilion  kva  will  be  requlifewi;  /  for  lO-O.it-kv  rtiral 
distribatxoa  networks,  lOO  millioa  kva  will  be  required  (the  total 
capacity  of  ail  stap-doKn  transformers  including  b-10-»  and  ?5-iCT 
transiormers  f or  industriai  enterprises  mo  exectric  traction  will 

total  about  3 *6  billion  fcva)* 

Planned  invostsient  in  the constj^ction  of  electrical  networks 
during  the  1959-1980  period,  anciuding  distribution  networks  of  10 
lev  or  less,  wUl  account  for  m  of  the  total  capital  investment  in 
ITSiiR  power  devalapmant.  Capital  investment  in  tne  construction 
of  electrical  networks  of  power  ^sterns  as  a  percettfeags  of  total 
inveslasent  in  the  development  of  pother  systems  will  increase 

as  follows:  12.6^  for  the  1952-1958  period,  26,5^  for  the  1959-3^ 
period,  li3*?^  for  the  1966-1975  period,  and  W  for  the  1976-1980  period. 
Table  h  gives  sesne  data  on  the  construction  of  electrical 

networks  during  1959-1980, 
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